. Increasing evidence indicates that SCs have potentially dangerous side effects [4, [8] [9] [10] [11] . However, to circumvent drug legislation, manufacturers of these substances continue to develop new compounds with slightly modified chemical structures. These modifications enable manufacturers to legally distribute the substances until they are registered and banned by law [12] [13] [14] [15] .
Because these drugs are widely and legally available, they are also very popular. SC consumption seems to be particularly common among young adults. A 2014 survey of 15-18-year-old German adolescents showed that 6% had consumed an herbal smoke blend containing SCs at least once in their life and that 1% had consumed such a blend in the past 30 days (Bernard, Kamphausen, Egger, Sarvari, & Müller, 2015 ). An estimated 1-10% of the general population has consumed SCs; however, data regarding the prevalence of SC use are sparse.
SCs can be developed rapidly and exist in several different forms. Additionally, they have strong cannabimimetic effects, can induce euphoria and relaxation, and enable patients to feel calm and safe [10, 11, 16, 17] . However, accumulating evidence indicates that SCs can induce serious side effects, including psychosis [9, [18] [19] [20] . The association between NC use and the risk of psychosis is controversial; however, less is known about the potential of SCs to cause psychosis. SCs are believed to have a greater potential to induce psychosis than NC because they have higher affinity for cannabinoid receptor type 1 (CB1) [18, 19, 21, 22] . Moreover, previous studies suggest that the side effects induced by SCs may be more severe and may occur more frequently than those induced by NC [22] [23] [24] [25] [26] [27] [28] [29] [30] .
Previous studies have also shown that psychotic patients consume more cannabis and are more likely to experience adverse effects from cannabis use than non-psychotic patients (Green et al. [31] ) [22] . In addition, patients with psychotic disorders (van Os et al., 2002 [56] ), as well as patients who are genetically predisposed to psychotic disorders, may be more vulnerable to cannabinoid-induced psychotic reactions than patients without psychotic disorders [32] [33] [34] [35] . Previous studies have reported cases in which patients' initial SC-induced psychotic symptoms persisted well beyond their period of intoxication [9, 11, [34] [35] [36] [37] .
Most of the existing knowledge regarding cannabisinduced psychosis comes from case reports, poison control center data, and online surveys [37] [38] [39] [40] . Laboratory studies on the effects of SCs in humans have reported on the acute psychosis-inducing actions of SCs, but few studies have explored the effects of these compounds in a large clinical sample [41, 42] . Given the high rate of cannabis consumption among psychotic patients and these patients' increased vulnerability to the adverse effects of cannabis use, the scarcity of systematic data on the prevalence of SC use in this population is surprising.
Therefore, this study aimed to investigate the prevalence of SC use, the consumer profiles of SC users, and the psychosis-inducing potential of SCs in a specific psychiatric patient population. Psychotic patients were included in this study to enable further insight into how SCs influence the course of psychotic disorders.
Objectives
We formulated and addressed 4 main research questions to gain a better understanding of the prevalence of SC use, the consumer profiles of SC users, the psychosisinducing effects exerted by SCs and NC, and the relationship between these effects and psychotic illnesses: -How frequently are SCs consumed in general psychiatric patient populations and, in particular, among psychotic patients? -Which demographic variables are associated with SC use? -How frequently do psychotic reactions to either drug type occur; how severe are these reactions; what symptoms do the affected patients experience during these reactions; are the reactions acute or prolonged; and do the drugs exacerbate preexisting psychiatric symptoms in psychotic patients? -Are psychotic patients more likely than non-psychotic patients to experience symptoms of psychosis when using either type of drug?
We also developed a series of hypotheses regarding the main research objectives. First, we speculated that the prevalence of SC use would be higher in psychiatric patients than in the general population and that the prevalence of SC use would be highest among psychotic patients. Second, we surmised that the risk factors for SC use would be young age, male gender, psychotic illness, smoking, and (other) drug use. Third, we hypothesized that SCs elicit more frequent and more severe psychotic reactions than NC. Finally, we suspected that compared to non-psychotic patients, psychotic patients would experience more frequent and more severe symptoms of acute psychosis due to SC or NC use. 184 of Oldenburg participated in this study. Patients from the geriatric psychiatric unit (>65 years) were excluded from the study, as drug use was expected to be uncommon among patients in this age group. However, all other patients, regardless of diagnosis, were included in the study to prevent selection bias from affecting the results and to assess patients in younger age groups, who are at higher risk for using psychotropic substances, including cannabinoids and other substances. The participants were 18-64 years (mean 36.83, SD 13.33). Data were collected from March-December 2016. Of the patients included in the full cohort, 48% were from a closed ward and 45.5% were psychotic upon admission. The most common diagnoses affecting these patients were major depressive episodes without psychotic features (27.1%), paranoid schizophrenia (21.1%), borderline personality disorder (13.9%), and schizoaffective disorder (11.7%). Data regarding all diagnoses present in the sample and the frequencies of these diagnoses are presented in Table 1 . To acquire epidemiological data, we administered a preselection survey that asked psychotic and non-psychotic patients from the psychiatric clinic about their drug consumption behavior (focusing specifically on their history of NC and SC consumption) and their demographic characteristics. All patients also underwent routine screening for cocaine, heroin, and amphetamine use during treatment. Patients identified as SC or NC users were asked to participate in an interview about the psychotic effects of the drugs. The interviews retrospectively acquired information about the occurrence of specific psychotic symptoms at the following 3 time points: before using the drug for the first time, during drug use (72-h time period), and after cessation of drug use. All patients who completed the above assessments had been inpatients at the clinic for at least 5 days; therefore, we assumed that they had not used drugs for a minimum of 5 days. Moreover, we also obtained data on the frequencies with which patients experienced specific symptoms during the abovementioned time points. We did not interview a matched non-psychiatric population in this study. All participants provided written consent to participate in the study, which was approved by the Ethics Committee of the Faculty of Medicine/Carl-von Ossietzky University Oldenburg.
Methods

Participants
Of the 332 patients interviewed during the first part of the study, 23 who had used SCs and 26 who had used NC participated in the second part of the study; this second stage included an interview that gathered information on the associations between patients' psychotic symptoms and drug use. All 7 of the patients who had alternated between using SCs and NC and all 4 of the patients who had concomitantly used SCs and NC reported using both substances in the past (>1 year before interviewing); additionally, all SC users reported using NC in the past. The NC users included in this portion of the study were age-and gender-matched with SC users. The 2 groups had similar proportions of patients with a history of psychotic symptoms. Two patients in the SC group had limited recollections of their drug use experiences and were thus excluded from the analysis. Therefore, the final SC-user sample comprised 21 patients. There was overlap between the 2 groups, as the majority of SC users had used NC previously (more than once within the year prior to the study). Figure 1 shows a flow diagram containing information about the patients who were initially approached about study participation and the patients who participated in each step of the data collection process. The information collected during the interviews is summarized in Table 2 , and the data regarding the distribution of diagnoses among the patient samples are included in Tables 3 and 4 .
Drug Consumption Survey
The drug consumption survey included questions regarding the consumption of new psychoactive substances (NPS), including SCs, and other drugs, as well as questions designed to collect sociodemographic data. The cover sheet included information about the drugs that were considered NPS and their most common brand names. The participants were then asked to indicate whether they had ever used NPS and, if so, what type of NPS that they had used and how they had obtained the substance. Furthermore, the patients were asked to provide information regarding the frequency 185 and duration of their drug use, as well as the age at which they had first used the drug. The participants were also asked to indicate whether they had ever consumed any other drugs (e.g., cocaine, heroin, amphetamines, cannabis, or others). Finally, patient's age, gender, education, and personal and familial psychiatric history were assessed. Data regarding the patients' current diagnoses and whether they presented with psychosis on admission were retrieved from their medical records.
Psychotic Symptoms Interview
A modified version of the Positive and Negative Syndrome Scale [43] was used to assess the relationship between cannabinoid consumption and psychotic symptoms. The Positive and Negative Syndrome Scale is a diagnostic instrument that is used to evaluate symptom severity in patients with schizophrenia. Each patient undergoes a semi-structured clinical interview in which he or she is asked questions regarding 30 symptoms; the responses are rated on a Likert scale ranging from 1 to 7 to determine the presence of symptoms and their severity. This study assessed the following 9 symptoms, which have been shown to be commonly associated with cannabinoid use [24] , to determine their occurrence and severity in the patient sample: 5 positive symptoms, that is, delusions, conceptual disorganization, hallucinations, grandiosity, and delusions of persecution, and 4 negative symptoms, that is, blunted affect, emotional withdrawal, poor rapport, and motor retardation. The patients were first prompted to recall situations in which they had consumed only NC or SCs and were then asked to describe the circumstances surrounding their exposure(s) to each drug. This procedure was used to enhance memory retrieval and to simultaneously evaluate the clarity of the patients' memories. Patients with limited memories regarding the above events were excluded from the study. The interviewer explained each of the above symptoms to the patients individually and in layman's terms. Patients were then asked to indicate whether they had ever experienced the symptom during SC/NC consumption (with a 24-h time period), to quantify the average severity of their symptoms (i.e., across drug exposures) on a scale from 1 to 7 (1 = absent, 2 = minimal, 3 = mild, 4 = moderate, 5 = moderately severe, 6 = severe, 7 = extreme) and, if possible, to describe the experience to the interviewer. Furthermore, patients were asked whether they had ever experienced the symptom prior to their first use of SCs or NC and whether they had ever experienced the symptom after cessation (>4 weeks) of drug use (standard drug screens were routinely performed for all inpatients to verify the accuracy of their responses). Patients were also asked to describe the severity of the symptom over time and to rate the severity of the symptom before first drug use, during drug use, and after cessation according to the abovementioned 1-7 scale.
Statistical Analysis
Consumer Profile To investigate the associations between SC use and demographic variables, we performed logistic regression analysis (using backward stepwise elimination based on the Wald statistic) to determine whether age, gender, smoking status, frequency of cannabis use, history of drug use (other than cannabis), and education were predictors of SC use.
Comparison of Acute Psychotic Reactions between the Drug Groups
Logistic regression analysis and Mann-Whitney U tests were applied to determine whether acute psychotic reactions occurred more frequently or were more severe in patients who used a particular drug. For this assessment, drug type was considered an independent variable (IV), and the binary outcome 'acute psychotic reaction' was included as a dependent variable (DV). This analysis was performed for the symptom clusters associated with each type of reaction, that is, an "acute positive psychotic reaction" and an "acute negative psychotic reaction" (each coded as a binary "yes/no" response). These symptom clusters were used as DVs in separate analyses. Differences in the severity of the acute symptoms elicited by the drugs were tested using independent samples Mann-Whitney U tests. These analyses were not corrected for multiple tests because of the exploratory nature of the study. Drug type was included as an IV, and the severity scores of each symptom elicited by drug use were considered DVs. Moreover, we calculated summary scores for the severity of each patient's positive and negative symptoms and an overall score for the severity of acute symptoms, and these parameters were compared between users of each drug according to the tests described above.
Comparison of Symptom Trajectories between the Drug Groups To determine whether SCs and NC could exacerbate preexisting psychotic symptoms, we conducted a Friedman test to assess the severity of the patients' symptoms over time. This test is a nonparametric alternative to one-way repeated measures ANOVA and was used to investigate the changes in symptom scores over 3 or more time points.
Influence of Psychotic Illness on Psychotic Reactions
The relationship between psychotic illness on admission and the occurrence of acute psychotic reactions following the use of NC or SCs was assessed using separate chi-square tests, which compared the incidences of psychotic reactions after the use of each drug between subgroups of psychotic and non-psychotic patients.
To determine the effect of psychotic illness on the severity of acute psychotic reactions to NC or SCs, we performed Mann-Whitney U tests. For these assessments, psychotic illness was used as an IV, and the acute severity scores for each symptom, as well as the overall, positive and negative summary scores, were used as DVs.
Influence of Drug Use Frequency on Psychotic Reactions/ Statistical Tests To determine whether the frequency of SC or NC use affected or whether an acute psychotic reaction was induced by either drug, we conducted logistic regression analyses in which the frequency of drug use was an IV and the occurrences of general, positive and negative symptoms (yes/no) were DVs. For the ANOVA, symptom severity was used as a DV.
Regressions of the percentage of exposures to each drug that resulted in a psychotic reaction (average across all symptoms) were conducted to determine whether SCs and NC differed in the prevalence of elicited psychotic reactions.
Data processing and analysis were performed using SPSS Statistics 24 (IBM, Armonk, NY, USA).
Results
Prevalence of SC Use
Of all patients enrolled in the study, 7.2% reported a history of SC consumption. Overall, 79.2% of patients enrolled in the study indicated that they did not intend to use SCs in the future, and 83.0% of SC users indicated that they did not intend to use SCs again.
SC use was 2 times higher among psychotic patients than among non-psychotic patients, and this difference was significant (χ 2 [1] = 4.56, p = 0.033), namely, 10.6% of psychotic and 4.5% of non-psychotic patients reported a history of SC consumption. No patients reported using other psychotropic substances while using SCs or NC (>2 years before the interview). Table 5 .
Consumer Profile
The average age of first SC use was 23.52 years (SD 5.29). Logistic regression analysis of the relationship between SC use and various demographic variables yielded a model in which gender, smoking, and frequency of cannabis consumption predicted SC use. Comparing the full model with a constant-only model led to significant results, indicating that the predictors could reliably distinguish between SC users and nonusers (χ
Frequency of Drug Use among SC and NC Users
The frequency of SC use among SC users ranged from once to 100 times (mean 9.88, SD 21.83). The majority of former NC-only users (62.5%) had consumed SCs only once. However, the frequency with which NC was consumed by its users was significantly higher than the frequency with which SCs were consumed by their users. Specifically, NC users reported using NC a mean of 222.73 times (SD 498.27), and the frequency of NC use in these patients ranged from once to 4,000 times. As was the case for patients in the SC group, the majority of patients (61.2%) in the NC group had used SC only once.
Psychotic Reactions to SC/NC Use
Acute Psychotic Reactions SCs. Sixteen of 21 (76.2%) SC users reported experiencing at least one of the symptoms listed in Figure 2 (e.g., persecution, delusion, hallucinations) while using SCs. The most common symptoms experienced by SC users were motor retardation and blunted affect (both symptoms affected 42.9% of users) and delusions of persecution and disorganization (both symptoms affected 23.8% of users). All symptoms assessed were experienced by at least one of the participants. NC. Twenty-one of 26 (80.8%) NC users reported experiencing at least one psychotic symptom while using NC. The most common symptoms experienced by NC users were blunted affect (50% of users), motor retardation (46.2% of users), disorganization (23.1% of users), and emotional withdrawal (19.2% of users; Fig. 2 ) . As was the case in the SC group, all symptoms assessed in the NC group were experienced by at least one of the participants.
Persistent Psychotic Reactions
SCs. Two male patients (aged 24 and 29 years) reported experiencing worsening psychotic symptoms (delusions of persecution and hallucinations for one and persistent delusions and hallucinations for the other) after first consuming SCs.
NC. Two non-psychotic patients (a 20-year-old female and 19-year-old male) reported experiencing blunted affect for the first time while using cannabis and indicated that this symptom persisted after cessation of cannabis use.
Exacerbations of Preexisting Symptoms
None of the patients experienced exacerbations of preexisting symptoms, that is, symptoms that occurred during drug use and became more severe after cessation of drug use. 
Comparisons of the Frequencies of Psychotic Reactions to NC and SCs Acute Psychotic Reactions
Prevalence. Logistic regression analyses were performed to compare the prevalence rates of acute psychotic symptoms and positive or negative symptoms between SC and NC users. These analyses showed that the prevalence of psychotic symptoms and positive or negative symptoms did not differ between the 2 groups, suggesting that the prevalence of acute psychotic reactions did not differ between SC and NC users.
Given the different frequencies with which NC and SC users were exposed to their respective drugs, we analyzed the relationship between the incidence of acute psychotic symptoms and the frequency of drug use for each patient. The mean percentage of each symptom associated with all exposures assessed and the corresponding standard deviations are shown in Figure 2 , which also presents data regarding the percentages of drug exposures that were associated with each symptom experienced by the subjects.
Regression analysis of the percentages of specific drug exposures resulting in a psychotic reaction (averaged across all symptoms) did not yield significant results, indicating that there was no difference between SCs and NC with regard to the prevalence of psychotic reactions occurring during their use. Separate multi-regression analyses assessing the prevalence of positive and negative symptoms associated with drug use showed that positive symptoms ( F [1, 45] = 3.69, p = 0.061) but not negative symptoms were marginally and significantly associated with drug use. However, the data shown in Figure 2 indicate that positive symptoms (with the exception of grandiosity) were more frequently associated with SC use and that negative symptoms (with the exception of poor rapport) tended to be more frequently associated with NC use. Moreover, both NC and SC users experienced negative symptoms (right side; Fig. 2 ) much more frequently than positive symptoms.
Severity. Only patients who experienced the listed symptoms (severity rating over 1 year = absent, p = 0.001) were included in this analysis.
Tests comparing the severity of the acute symptoms elicited by the 2 drugs revealed significant differences between groups in the summary score for negative symptoms (U = 170.50, p = 0.026). Specifically, NC users experienced significantly more severe negative symptoms than SC users. Figure 3 shows a side-by-side boxplot depicting the severity of the negative symptoms experienced by users of the 2 drugs. There were no significant differences in the severity of individual positive symptoms or in the overall severity of positive symptoms between the 2 groups.
The mean severity scores indicated that positive symptoms (except grandiosity) tended to be more severe in SC users and that negative symptoms tended to be more severe in NC users. Poor rapport was equally severe between the 2 groups. Friedman tests were conducted to assess the changes in the severity of patients' symptoms over time, that is, the changes in their severity scores over the following 3 time points: before, during, and after drug use. The severity of disorganization and poor rapport changed significantly in SC users, and the severity of blunted affect and motor retardation changed significantly in both SC and NC users. These results indicated that there were significant differences in the severities of the above symptoms between the predrug use, current drug use, and post-drug use time points. To determine whether the patients' symptoms had worsened from before to after drug use, we conducted post hoc tests (Wilcoxon's signed rank tests) to identify the time points between which the severities of the symptoms differed (Figure 4 gives a comparison of the severity between the examined substances). We noted no differences in the severity of the symptoms between pre-and post-drug use, indicating that the individual symptoms were not exacerbated after drug consumption. However, the severity of the patients' symptoms was significantly greater during drug use than before or after drug use. There was no difference between men and women in the severity or duration of the effects induced by the 2 drugs in either the psychotic or non-psychotic patient population.
Influence of Psychotic Illness
Prevalence For the statistical analyses and multivariate regression analysis, the following diagnoses were considered part of the schizophrenic symptom complex: paranoid schizophrenia, schizoaffective disorder, schizophreniform disorder, major depressive disorder with psychotic features and disorganized schizophrenia ( Table 1 ) . Chisquare tests comparing the prevalence rates of acute psychotic reactions between psychotic and non-psychotic patients showed that psychotic illness was not significantly associated with acute psychosis during drug use.
Severity
We assessed the impact of psychotic illness on symptom severity and found that acute motor retardation was significantly more severe among non-psychotic patients than among psychotic patients (U = 134.00, p = 0.005), whereas acute delusions of persecution were more severe among psychotic patients than among non-psychotic patients (U = 176.00, p = 0.019). Influence of Drug Use Frequency To determine whether drug use frequency affected the frequency of psychotic reactions, we assessed the correlations between the frequency of each drug use and the prevalence of each symptom included in the study. Bonferroni correction was applied to account for multiple correlations, and the significance level was set at 0.006. Frequent drug use was associated with delusions of persecution ( r = 0.37, p = 0.010), disorganization ( r = 0.73, p > 0.001), blunted affect ( r = 0.75, p < 0.001), and motor retardation ( r = 0.495, p < 0.001).
Regarding the relationship between drug use frequency and symptom severity, more frequent drug use was significantly associated with more severe acute delusions ( F [1, 19] 
Discussion
This prospective study was one of the first to assess the prevalence of SC use, the profiles of SC users, and the psychosis-inducing potential of SCs and to compare these results to those of NC and NC users in a naturalistic psychiatric population. Given the scarcity of studies on the symptomatology of SC-induced psychosis and the effects of SCs and NC on psychosis, we examined the symptoms experienced by SC and NC users. Previous studies have shown that the rate of NC use is higher among psychotic patients than among the general population [31] and that psychosis-prone individuals seem to experience greater numbers of drug-related psychotic reactions than those who are not prone to psychosis [11, 18, 20, [44] [45] [46] . Thus, we were particularly interested in assessing the relative risks of SC-and NC-related psychosis in psychotic and non-psychotic patients.
The lifetime prevalence of SC use in the total sample was high (7.2%) and was higher among psychotic patients (10.6%) than among non-psychotic patients. However, it is difficult to determine whether these findings are applicable to the general population because few studies on the prevalence of SC use among psychotic and non-psychotic patients have been conducted, and those that have been performed have investigated a limited number of subpopulations in a limited number of countries.
The consumer profiles established in this study were similar to those hypothesized, as we determined that smoking, young age, and frequency of NC consumption were risk factors for SC use. Based on our reviews of SC case reports, we hypothesized that most SC users would be young male users of other drugs, including NC. Patients' gender predicted SC use with only marginal significance, and male patients tended to be more likely than female patients to use SCs. NC was the only drug that significantly predicted SC use, indicating that substances, with the exception of NC and tobacco, do not seem to increase the risk of SC use. This finding is in line with the results of previous studies that report a strong association between NC use and SC use [47, 48] . Moreover, the results of this study showed that the majority of SC users in our population were previous NC users who tried SCs. However, these results should be interpreted with caution because of the small sample size and should be confirmed in a larger, systematic prospective study.
Of the SC and NC users with psychosis, 76.2 and 80.8%, respectively, reported experiencing at least one of the 9 psychotic symptoms assessed during SC and NC exposure. Both SC and NC users experienced negative symptoms more frequently than they experienced positive symptoms. Although we hypothesized that SC-related psychosis would be more prevalent and more severe than NC-related psychosis among patients enrolled in the study, this hypothesis was not supported by the results. Positive symptoms were slightly more frequent among SC users than among NC users; however, overall, we noted no differences in symptoms between the 2 groups.
The lack of significant findings in this study may have been due to its small sample size, which should be addressed by future studies. Interestingly, negative psychotic symptoms tended to be slightly more common among NC users than among SC users. Somewhat consistent with this finding, we found that NC users experienced significantly more severe negative symptoms than SC users. Although we hypothesized that psychotic patients would be more susceptible to acute psychotic reactions than non-psychotic patients, this hypothesis was not supported for use of either drug. However, the small sample size may have affected the statistical significance of this relationship.
Two SC users recalled experiencing positive symptoms that first occurred during SC use and persisted after the cessation of drug use. Both patients had a history of heavy NC use and a family history of psychotic illness. One of the patients had been diagnosed with paranoid schizophrenia before SC use, while the other patient had no history of mental illness. These findings should be interpreted with caution, as although the patients' symptoms occurred for the first time during SC exposure, both patients had a history of heavy cannabis use and a personal and/or familial history of psychotic illness. Therefore, these cases are not clear-cut examples of SC-induced psychosis and should not be used to draw conclusions regarding a causal relationship between SC use and psychotic symptoms.
Due to the difficulty of identifying truly separate groups of drug users (i.e., groups comprising patients who used only SCs or only NC), previous studies have faced problems similar to those encountered in this study when interpreting their results. In all the case reports referred to in this text, patients with new-onset SC-related psychosis had previously used NC or other drugs. Fattore and Fratta [13] addressed the possibility that SC use may have triggered the onset of undetected prodromal psychotic symptoms in some patients. Thus, it is possible that the use of other drugs induces the development of a pre-symptomatic condition that can also be triggered by SC use. Accordingly, in the patients assessed in this study, SC use may have been merely the "final straw" in a series of events leading to the manifestation of a condition with multiple unrelated causes. This hypothesis is supported by the finding that SCs have a greater affinity for CB1 receptors than tetrahydrocannabinol, the main psychoactive compound in NC.
Analyses regarding the relationship between drug exposure and psychotic symptoms are also complicated by the fact that many years can pass between a patient's first drug exposure and the emergence of psychotic symptoms, as shown in a study by McGrath et al. [49, 50] in which psychosis first manifested in patients at an average of 7-8 years after their first use of cannabis.
Similar to the cases of SC-induced psychosis discussed in this study, the cases of NC-induced psychosis were precipitated by heavy cannabis use. Furthermore, the likelihood of experiencing delusions of persecution, disorganization, blunted affect, and motor symptoms increased as the frequency of prior NC or SC consumption increased. Similarly, frequent drug use was associated with more severe positive symptoms among users of both drugs. These findings are consistent with those of previous studies on NC, which found that heavier cannabis use was associated with a higher risk of psychosis [22, 51, 52] . Due to its greater potency, SC use is believed to be a significant risk factor for the development of more severe psychotic symptoms. However, larger systematic controlled studies must be performed to confirm this hypothesis.
The repeated measures analyses revealed that in both NC and SC users, patients' symptoms did not significantly worsen between the pre-and post-drug use time points. Rather, their symptoms were significantly more severe during intoxication than before or after intoxication, indicating that SC and NC use causes acute but not prolonged exacerbations of psychotic symptoms. However, as these patients experienced symptoms before using SCs or NC, it is likely that they were receiving antipsychotic medications while using SCs or NC or had received similar medications during that time frame. These medications may have prevented patients' symptoms from worsening after cessation of drug use.
Limitations
The findings of this study should be interpreted with caution given the several methodological limitations; the most important limitation was the size of the SC and NC user samples, which were too small to draw definitive conclusions. Moreover, the SC and NC user groups did not include control subgroups comprising non-psychiatric NC/SC users.
Additionally, we did not compare the results of the above groups with those of a (larger) group of non-psychiatric patients. Instead, we compared the observed prevalence rates of SC use with the estimated prevalence rates of SC use in previous studies. The studies in question estimated that the prevalence of SC use was 1% in the general population, 2-10% among students and 10% among groups with high rates of drug use (e.g., nightclubbers) [45, 47, 48, 53, 54] . Compared with these estimated rates, the prevalence of SC use in the present sample seems very high. However, the groups examined herein were at high risk of using SCs. Thus, it is not surprising that our observed percentage of patients with a history of SC use was higher than that in the general population. Several previous studies have reported that the prevalence of cannabis and SC use is higher among psychotic patients than among non-psychotic patients [45, 47, 48, 53, 54] , and these results were supported by the results of this study.
As mentioned above, interpreting the relationship between drug use and psychosis in multidrug users is difficult. Considering the fact that SCs, such as NC, may exhibit psychosis-inducing effects only years after they are first consumed, it is virtually impossible to tie specific drug-related effects to specific drugs in persons with a history of multidrug use, even when the individual used each drug separately. Another inherent limitation of studies utilizing self-reported data is the subjective nature of the histories reported by the patients. Some of the patients enrolled in this study described drug use-related experiences dating back several years. We attempted to maximize the accuracy of the patients' retrieved memories by prompting them during their interviews; however, it is possible that patients experiencing delusions are more prone than patients without delusions to attribute their symptoms to an external cause. Previous studies have shown that externalizing bias can affect the results of studies involving psychotic patients [55] .
Conclusions
This study presented additional evidence of the risks of both SC and NC use. The prevalence of SC use among psychotic and non-psychotic patients was significant, and several psychotic symptoms seemed to appear in the majority of SC users. Our findings indicate that both NC and SCs can induce persistent psychosis, as patients in both groups reported that they experienced symptoms for the first time during intoxication and that the symptoms persisted after drug use cessation. Unfortunately, it is not possible to draw any conclusions regarding causal relationships between the different variables, as all SC consumers in this study had previously used NC.
With regard to the relationship between SC use and psychotic symptoms, we also found that specific symptom clusters were associated with each drug type. The observed differences in the symptomatology of SC-and NC-related psychosis seem to be worth exploring in future investigations, especially those aiming to determine whether the different psychotic symptoms associated with SC and NC use warrant different (clinical) treatments.
In addition to enrolling larger samples, future studies should assess groups comprising only SC and NC users by applying the abovementioned questionnaires and should compare these results to those of carefully matched patients without psychiatric illnesses. Given the high frequency of concomitant NC and SC use, laboratory studies may be required to truly control for the effects of prior NC use. Researchers can also control for prior NC use by matching study groups (NC/SC vs. only NC) according to their frequencies of previous NC use. As no information about the specific temporal trajectories of drug use in our patients was collected, matching subjects according to their frequencies of prior NC use was not feasible in this study.
Ultimately, long-term follow-up studies utilizing more direct data collection methods are needed to shed light on the late effects of SCs.
In conclusion, the present study examined an understudied research topic, and the results indicated that additional research is needed to better understand the role of SCs in psychosis. Notably, the prevalence of SC use was very high in psychiatric patients and should be monitored further in subsequent studies. Finally, teenagers and young adults seem to know little about the adverse effects of NPS. Therefore, it is important to educate these groups about the dangers associated with psychoactive substance use.
